Sequential events in calmodulin on binding with calcium and interaction with target enzymes.
khe conformational and functional events in calmodulin (CaM) are disproportionate to the mean saturation by Ca2+. The enhancement of intrinsic tyrosine fluorescence closely follows the appearance of species CaM X Can greater than or equal to 1; the exposure of the hydrophobic patch at the surface of CaM coincides with the appearance of CaM X Can greater than or equal to 2. For the activation of four different target enzymes, i.e., brain phosphodiesterase and adenylate cyclase, red blood cell Ca,Mg-ATPase, and skeletal muscle phosphorylase b kinase, CaM X Can greater than or equal to 3 is required. The different enzymes have the same affinity for the active species. The direct interaction of CaM with Ca2+ and phosphorylase b kinase has been analyzed according to the theory of energy coupling: whereas the first two stoichiometric calcium-binding constants in the complex are not significantly different from those of free CaM, the third Ca2+ binds with an affinity at least 10(6)-fold higher to enzyme-bound CaM than to free CaM, which corresponds to a free energy coupling of -7 kcal/mol CaM. The similarities in the activation mechanism of different enzymes suggest the existence of one unique CaM-binding domain. The characteristics of the interaction between CaM and melittin, a small amphiphatic cytotoxin, led us to propose melittin as a model for such a CaM-binding domain.